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1. Introduction
We propose to have at least two types of entities in the 5GMM sublayer: an RM entity and a CM entity. The motivation for this is for the sake of simplicity. In the 4G era, split of RM and CM was not achieved in stage 3 even though stage 2 defined separted RM and CM state machiens because there were, very roughly speaking, three states to consider:

-
DEREGISTERED;

-
REGISTERED/IDLE; and

-
REGISTERED/CONNECTED. 
And such a design (combined RM/CM state machine) was manageable.

But in the 5GS, due to simultaneous support of multiple access networks, this would not be a proper design anymore. Table 1 shows nine possible states in the MM sublayer.

Table 1: Nine possible states in the MM sublayer without split entities.

	
	DEREGISTERED (3GPP)
	REGISTERED/IDLE (3GPP)
	REGISTERED/CONNECTED (3GPP)

	DEREGISTERED (non-3GPP)
	State 1
	State 2
	State 3

	REGISTERED/IDLE (non-3GPP)
	State 4
	State 5
	State 6

	REGISTERED/CONNECTED (non-3GPP)
	State 7
	State 8
	State 9


Some clarifications on the questsions made in CT1#103:

-
Subclause 4.2.3.3 of 3GPP TS 23.502 defines UE triggered Service Request procedure in CM-CONNECTED state. The procedure is requested by the UE to establish User Plane resources for the PDU sessions.
-
For example, step 5 of Figure 4.2.3.2-1 in 3GPP 23.502 shows that the AMF sends a response NAS message to the service request message sent from the UE. But before the UE receives the message, the UE became already connected and might have exchanged NAS messages related to security and authentication. In any case, the lower layer can indicate to the CM entity whether the UE became connected/idle.

2. Reason for Change
The TR should reflect the findings described in the previous section.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 V0.1.0.
* * * First Change * * * *

7.1.3
5GMM sublayer states
7.1.3.1
General

In the following subclauses, the 5GMM sublayer of the UE and the network is described by means of different state machines. In subclause 7.1.3.2, the states of the 5GMM sublayer in the UE are introduced. The states for the network side are described in subclause 7.1.3.3.

7.1.3.2
5GMM sublayer states in the UE

7.1.3.2.1
General

In the following subclauses, the possible 5GMM sublayer states of the UE are described. Subclause 7.1.3.2.2 summarises the states of a 5GMM-RM entity. Subclause 7.1.3.2.3 summarises the states of a 5GMM-CM entity.
NOTE:
The subclause does not include a description of the detailed behaviour of the UE in the single state and does not cover abnormal cases.
7.1.3.2.2
5GMM-RM states
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Figure 7.1.3.2.2-1: 5GMM-RM main states in the UE

NOTE:
Not all possible transitions are shown in figure.
7.1.3.2.2.1
5GMM-RM-NULL

The 5GS capability is disabled in the UE. No 5GS mobility management function shall be performed in this state.

7.1.3.2.2.2
5GMM-RM-DEREGISTERED

In the state 5MMM-RM-DEREGISTERED, no 5GMM context has been established and the UE location is unknown to the network and hence it is unreachable by the network. In order to establish a 5GMM context, the UE shall start the registration procedure. There are substates of the state 5GMM-RM-DEREGISTERED:

Editor’s note:
The substates are FFS.

7.1.3.2.2.3
5GMM-RM-REGISTRATION-INITIATED

A UE enters the state 5GMM-RM-REGISTRATION-INITIATED after it has started the registration procedure and is waiting for a response from the AMF.

7.1.3.2.2.4
5GMM-RM-REGISTERED

In the state 5GMM-RM-REGISTERED a 5GMM context has been established. The UE location is known to the network. The UE may initiate sending and receiving user data and signalling information and reply to paging. Additionally, periodic and/or mobility registration procedures are performed. There are substates of the state 5GMM-RM-REGISTERED.

Editor’s note:
The substates are FFS.

7.1.3.2.2.5
5GMM-RM-DEREGISTRATION-INITIATED

A UE enters the state 5GMM-RMDEREGISTRATION-INITIATED after it has requested release of the 5GMM context by starting the deregistration procedure and is waiting for a response from the AMF.

7.1.3.2.3
5GMM-CM states
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Figure 7.1.3.2.3-1: 5GMM-CM main states in the UE

NOTE:
Not all possible transitions are shown in figure.
7.1.3.2.3.1
5GMM-CM-IDLE
In the state 5GMM-CM-IDLE, the UE has no N1 NAS signalling connection established with the network. In order to establish an N1 NAS signalling connection, the UE shall start the service request procedure (in case the UE is registered to the network) or the registration procedure (in case the UE is not registered to the network).

7.1.3.2.3.2
5GMM-CM-SERVICE-REQ-INITIATED
A UE enters the state 5GMM-CM-SERVICE-REQ-INITIATED after it has started the service request procedure and is waiting for an indication from the lower layer.

7.1.3.2.3.3
5GMM-CM-CONNECTED
In the state 5GMM-CM-CONNECTED an N1 NAS signalling connection is established between a UE and the network. The UE may send and receive user data and signalling information. The UE in this state may start the service request procedure.
7.1.3.3
5GMM sublayer states in the network
7.1.3.3.1
General

In the following subclauses, the possible 5GMM sublayer states of the network are described. Subclause 7.1.3.3.2 summarises the states of a 5GMM-RM entity. Subclause 7.1.3.3.3 summarises the states of a 5GMM-CM entity.
7.1.3.3.2
5GMM-RM states
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Figure 7.1.3.3.2-1: 5GMM-RM main states in the network
NOTE:
Not all possible transitions are shown in figure.
7.1.3.3.2.1
5GMM-RM-DEREGISTERED

In the state 5GMM-RM-DEREGISTERED, the network has no valid 5GMM context. The AMF may answer to the registration request from the UE.

7.1.3.3.2.2
5GMM-RM-REGISTERED

In the state 5GMM-RM-REGISTERED, a 5GMM context has been established in the network.

7.1.3.3.2.3
5GMM-RM-DEREGISTRATION-INITIATED

The AMF enters the state 5GMM-RM-DEREGISTRATION-INITIATED after it has started a deregistration procedure and is waiting for a response from the UE.

7.1.3.3.3
5GMM-CM states
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Figure 7.1.3.3.3-1: 5GMM-CM main states in the network
NOTE:
Not all possible transitions are shown in figure.
7.1.3.3.3.1
5GMM-CM-IDLE
In the state 5GMM-CM-IDLE, the network has no N1 NAS signalling connection established with the UE. In order to establish an N1 NAS signalling connection, the network shall start the paging procedure if the UE is not in MO-only mode.

7.1.3.3.3.2
5GMM-CM-PAGING-INITIATED
The network enters the state 5GMM-CM-PAGING-INITIATED after it has started the paging procedure and is waiting for the service request procedure to be initiated by the UE.

7.1.3.3.3.3
5GMM-CM-CONNECTED
In the state 5GMM-CM-CONNECTED an N1 NAS signalling connection is established between a UE and the network. The network may send and receive user data and signalling information.
